(19), 



(12) 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



iiHiHiiiiiiiiiiniiii 

(n) EP 0 758 675 B1 



EUROPEAN PATENT SPECIFICATION 



(45) Date of publication and mention 
of the grant of the patent: 
31.01.2001 Bulletin 2001/05 



(51) Intel 7: C09J 151/06, B32B 27/32 



(21) Application number: 96305967.0 

(22) Date of filing: 15.08.1996 



(54) Adhesive polypropylene resin composition and multi-layer laminate body using the resin 
composition 

Polypropylenklebstoff und Multischichtkorper mit dieser Zusammensetzung 

Composition adhesive de polypropylene et lamine multicouche comprenant cette composition 



(84) Designated Contracting States: 
DE FR GB IT NL 

(30) Priority: 15.08.1995 JP 20793695 

(43) Date of publication of application: 
19.02.1997 Bulletin 1997/08 

(73) Proprietor: MITSUI CHEMICALS, INC. 
Tokyo (JP) 

(72) Inventors: 

• Tanaka, Haruhiko, 
c/o Mitsui Petrochem. Ind., Ltd. 
Ichihara-shi, Chiba-ken (JP) 



CO 

10 
N 
(O 



10 
N 

O 

Q. 
LU 



• Kawachi, Hideshl, 
c/o Mitsui Petrochem. Ind., Ltd. 
Ichihara-shi, Chiba-ken (JP) 

(74) Representative: Cresswell, Thomas Anthony 
J.A. KEMP & CO. 
14 South Square 
Gray's Inn 

London WC1R5LX(GB) 



(56) References cited: 
EP-A- 0 501 762 
EP-A- 0636 653 
US-A-4 310 636 



EP-A- 0 617 064 
WO-A-95/24449 
US-A-4 511610 



Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give 
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in 
a written reasoned statement. It shall not be deemed to have been filed until the opposition fee has been paid. (Art. 
99(1) European Patent Convention). 



Printed by Jouve, 75001 PARIS (FR) 



EP 0758 675 B1 



Description 

BACKGROUND OF THE INVENTION 
5 (Field of the Invention) 

[0001] The present invention relates to an adhesive polypropylene resin composition and to a multi-layer laminate 
body using the composition. 

[0002] More specifically, the invention relates to an adhesive polypropylene resin composition suited for adhering 
10 together a polyolefin layer such as a polypropylene layer and a layer of a polyamide resin and/or an ethylene/vinyl 
alcohol copolymer, and to a multi-layer laminate body using the above composition as an adhesive layer. 

(Description of the Prior Art) 

J£ [0003] There have heretofore been known a laminate film of a polyolefin such as polypropylene and a polyamide 
resin, a laminate film of a polyolefin such as a polypropylene and an ethylene/vinyl alcohol copolymer, and a variety 
of materials have heretofore been proposed for use as the adhesion layers. 

[0004] However, these materials lose adhering force to a large extent in the drawing step for producing a shrink film, 
and do not necessarily offer adhering force to a satisfactory degree. 

20 

SUMMARY OF THE INVENTION 

[0005] The object of the present invention is to provide an adhesive polypropylene resin composition which exhibits 
excellent adhering force for the polyolefin such as polypropylene and a polyamide resin and/or an ethylene/vinyl alcohol 
25 copolymer. 

[0006] Another object of the present invention is to provide a multi-layer laminate body having an adhesion layer 
composed of the above-mentioned adhesive polypropylene resin composition of the present invention between the 
polyolefin layer and the polyamide resin layer and/or the ethylene/vinyl alcohol copolymer layer. 
[0007] A further object of the present invention is to provide a multi-layer laminate body having an adhesion layer 
30 composed of the above-mentioned adhesive polypropylene resin composition of the present invention which exhibits 
excellent adhering force in both an undrawn state and a drawn state. 

[0008] A further object of the present invention is to provide a process for producing a laminated film which comprises 
laminating a polyolefin layer, an adhesive polypropylene layer and a polyamide or ethylene/vinyl alcohol polymer layer 
in a molten state so as to form a laminate body according to the present invention and drawing the body so as to 
35 produce a film oriented in at least one direction. 

[0009] According to the present invention, there is provided an adhesive polypropylene resin composition comprising: 

(a) 50 to 90 parts by weight of a modified polypropylene or a composition containing said modified polypropylene, 
said modified polypropylene being graft-modified with at least one monomer selected from the group consisting 

40 of an unsaturated carboxylic acid and a derivative thereof; and 

(b) 10 to 50 parts by weight of a modified polyolefin other than the modified polypropylene (a), said modified 
polyolefin being grafted with at least one monomer selected from the group consisting of an unsaturated carboxylic 
acid and a derivative thereof. 

45 [0010] According to the present invention, furthermore, there is provided a multi-layer laminate body having not less 
than three layers in which a polyolefin layer, an adhesion layer comprising said adhesive polypropylene resin compo- 
sition and a layer of a polyamide resin and/or an ethylene/vinyl alcohol copolymer are laminated in this order. 

PREFERRED EMBODIMENT OF THE INVENTION 

so 

[0011] In the adhesive polypropylene resin composition of the present invention, the polypropylene which is a base 
polymer of the modified polypropylene resin (a) is a propylene homopolymer having a melting point of higher than 1 30 
°C and of not higher than 170 °C or a copolymer of a propylene containing not less than 93 mol% of propylene and 
another a-olefin. 

55 [0012] When acopolymer is used, as the other a-Olefin comonomer, there can be used ethylene, 1 -butene, 1 -hexene, 
4-methyl-1 -pentene, 1 -octene or 1 -decene. 

[0013] The polypropylene or the copolymer has a melt flow rate (as measured at 230°C in compliance with ASTM 
D1238) of, preferably, from 0.1 to 100 g/10 minutes and, more preferably, from 0.5 to 50 g/10 minutes. 



2 
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[0014] As the monomer for grafting (hereinafter referred to as "grafting monomer"), there can be used an unsaturated 
carboxylic acid or a derivative thereof. In the present invention, the unsaturated carboxylic acid derivative means a 
compound which is obtained by reaction of the carboxylic acid group of the acid. As the unsaturated carboxylic acid, 
there can be concretely exemplified acrylic acid, methacrylic acid, maleic acid, fumaric acid, and itaconic acid. As the 
derivative of the unsaturated carboxylic acid, there can be exemplified acid anhydride, ester of the carboxylic acid, 
amide of the carboxylic acid and N or N,N-substituted compound of the amide, imide of the carboxylic acid and N- 
substituted compound of the imide, and metal salt. Concrete examples include maleic anhydride, 5-norbornane-2,3-di- 
carboxylic acid anhydride, itaconic anhydride, citraconic anhydride, methyl acrylate, methyl methacrylate, ethyl acr- 
ylate, ethyl methacrylate, glycidyl acrylate, monoethyl maleate ester, diethyl maleate ester, monomethyl fumarate ester, 
dimethyl fumarate ester, monomethyl itaconate ester, diethyl itaconate ester, acrylamide, methacrylamide, monoamide 
maleate, diamide maleate, N-monoethylamide maleate, N.N-diethylamide maleate, N-monobutylamide maleate, N,N- 
dibutylamide maleate, monoamide fumarate, diamide fumarate, N-monobutylamide fumarate, N,N-dibutylamide fuma- 
rate, maleimide, N-butylmaleimide, N-phenylm aleimide sodium aciylate, sodium methacrylate, potassium acrylate 
and potassium methacrylate. Among these grafted monomers, it is most desired to use maleic anhydride or 5-norbor- 
nane-2,3-dicarboxylic acid anhydride. 

[0015] The preferable modified polypropylene modified with an unsaturated carboxylic acid or a derivative thereof 
is the one which is graft-modified with the unsaturated carboxylic acid or the derivative thereof in an amount of from 
0.05 to 15% by weight and, more preferably, from 0.1 to 10% by weight based on the polypropylene of before being 
modified. The component of the present invention may be composed of the graft-modified polypropylene alone or may 
be a composition of the unmodified polypropylene and the graft-modified polypropylene. 
[0016] The modified polyolefin (b) is a graft-modified polyolefin using, as base resins, polyethylene, polybutene, 
ethylene/a-olefin copolymer (but excluding ethylenepropylene copolymer having an ethylene content of not larger than 
7 mol%), etc., and graft-modified with an unsaturated carboxylic acid or a derivative thereof and, (i) has a density of 
from 0.860 to 0.905 g/cm 3 , (ii) has a melt flow rate (MFR) at 190°C under a load of 2.16 kg of from 0.1 to 50 g/10 
minutes and, more preferably, from 0,1 to 10 g/10 minutes, and (Hi) has a grafting ratio of from 0.01 to 5% by weight 
and, preferably, from 0.3 to 3 % by weight. 

[0017] More preferably, the modified polyolefin uses substantially amorphous or low-crystalline ethylene/a-olefin 
copolymer as a base resin. 

[0018] Preferably, the base polymer of the modified ethylene/ a-olefin copolymer (b) is a random copolymer of eth- 
ylene and a-olefin having 3 to 20 carbon atoms. A preferred a-olefin has 3 to 10 carbon atoms. Preferred examples 
of the a-olefin include propylene, 1-butene, 1-hexene, 4-methyl-1-pentene, 1-octene, 1-decene, etc. 
[0019] The ethylene/a-olefin copolymer (b) can be prepared by a widely known method by using a catalyst of the 
type of titanium (Ti), vanadium (V) or zirconium (Zr). 

[0020] Preferably, the ethylene/a-olefin copolymer (b) contains a polymer unit inherent in ethylene in an amount of 
from 95 to 70 mol% and, preferably, from 90 to 75 mol%. 

[0021] The ethylene/a-olefin copolymer (b) is substantially amorphous or is crystalline to a small degree and has a 
crystallinity (as measured by an X-ray diffraction method) of preferably not larger than 40%. 
[0022] A variety of known methods can be employed for preparing a modified product by graft-copolymerizing the 
polyolefin with the grafting monomer. 

[0023] For instance, there can be exemplified a melt modification method in which the polyolefin is melted by using 
the extrusion machine and is graft-copolymerized by being added with the grafting monomer and a solution modification 
method in which the grafting monomer dissolved in a solvent is added to grafRopolymerize the polyolefin. In either 
case, it is desired to start the reaction in the presence of a radical initiator in order to efficiently graft-copolymerize the 
grafting monomer. The grafting reaction is usually carried out at a temperature of from 60 to 350°C. The radical initiator 
is used at a ratio of, usually, from 0.001 to 1 part by weight per 100 parts by weight of the polyolefin. As the radical 
initiator, there can be used organic peroxide, organic perester, such as benzoyl peroxide, dichlorobenzoyl peroxide, 
dicumyl' peroxide, di-tert-butyl peroxide, 2,5-dimethyl-2,5-di(peroxide benzoate) hexyne-3,1,4-bis(tert-butylperoxyiso- 
propyl) benzene, lauroyl peroxide, tert-butyl peracetate, 2,5-dimethy 1-2,5-di(tert-butylperoxy) hexyne-3,2,5-dimethyl- 
2,5-di(tert-butylperoxy) hexane, tert-butyl perbenzoate, tert-butyl perphenyl acetate, tert-butylperisobutylate, tert-butyl 
persec-octoate, tert-butyl perpivalate, cumyl perpivalate, tert-butyl perdiethyl acetate, or other azo compound such as 
azoisobutylonitrile or dimethylazoisobutylate, etc. Among them, it is desired to use a dialkyl peroxide such as dicumyl 
peroxide, di-tert-butyl peroxide, 2,5-dimethyl-2,5-di (peroxybenzoate) hexyne-3,2,5-dimethyl-2,5-di(tert-butylperoxy) 
hexane, or 1 ,4-bis(tert-butyl peroxyisopropyl) benzene. During the reaction, there may be made present other monomer 
such as styrene. 

[0024] It is desired that the amount of the grafting monomer grafted to the polyolefin (hereinafter referred to as grafting 
ratio) is so adjusted that the grafting ratio of the entire composition is from 10" 4 to 5% by weight. From an industrial 
point of view, it is desired to prepare a modified polyolefin having a grafting ratio of from 1 0' 2 to 6% by weight in advance, 
and mix the modified polyolefin into the unmodified polyolefin to adjust the grafting ratio, since this method makes it 
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possible to properly adjust the amount ot the grafting monomer in the composition. It is, however, also allowable to 
blend the polyolefin with a predetermined amount of the grafting monomer from the first time. 
[0025] In the case of the polyethylene and the ethylene/a-olefin copolymer, either the melt modification method or 
the solution modification can be employed. In the case of the polypropylene, however, the solution modification method 
is desired from the standpoint of graft-reaction efficiency and suppressing the reduction in the molecular weight. 
[0026] The component (a) is contained in an amount of from 50 to 90 parts by weight and, preferably, from 50 to 80 
parts by weight, and the component (b) is contained in an amount of from 10 to 50 parts by weight and, preferably, 
from 20 to 50 parts by weight based on the total weight of these' components. 

[0027] It is desired that the composition of the present invention containing the components (a) and (b) has a melt 
flow rate (ASTM, D1238, 230°C) of from 0.5 to 30 g/1 0 minutes and, preferably, from 1 to 10 g/10 minutes. 
[0028] The adhesive polypropylene resin composition of the present invention exhibits excellent adhering force for 
the polyolefin resin such as polypropylene resin, for the polyamide resin and for the ethylene/vinyl alcohol copolymer. 
[0029] The adhesive polypropylene resin of the present invention may therefore be used for adhering together a 
polyolefin layer and a layer of a polyamide resin and/or an ethylene/vinyl alcohol copolymer. 
[0030] Secondly, therefore, the present invention provides a multi-layer laminate body comprising a polyolefin layer 
such as of polypropylene, an adhesion layer and a layer of a polyamide resin and/or an ethylene/vinyl alcohol copolymer 
which are laminated in the order mentioned, the adhesion layer comprising the adhesive polypropylene resin compo- 
sition of the present invention. 

[0031] The multi-layer laminate body of the present invention has at least three layers, the first layer being a polyolefin 
layer (A), the second layer being an adhesion layer (B) and the third layer being the layer of a polyamide resin and/or 
an ethylene/vinyl alcohol copolymer (C). These layers may be laminated in the following combinations, i.e., A/B/C, A/ 
B/C/B, A/B/C/B/A, etc. 

[0032] The polyolefin layer which is the first layer may typically be a polypropylene resin layer. The polypropylene 
resin constituting this layer may be a homopolymer of propylene or a copolymer of a propylene having a propylene 
content of not smaller than 93 mol% and other a-olefin. The other a-olefin may be ethylene, 1-butene, 1-hexene, 
4-methyl-1 -pentene, 1 -octene or 1 -decene. 

[0033] The polyolefin layer may be an ehylene/a-olefin copolymer having a melt flow rate of from 0.1 to 50 g/10min. 
[0034] The adhesion layer which is the second layer in the multi-layer laminate body of the present invention com- 
prises the above-mentioned adhesive polypropylene resin composition of the present invention. 
[0035] The third layer in the multi-layer laminate body of the present invention comprises the polyamide resin and/ 
or the ethylene/vinyl alcohol copolymer. 

[0036] Preferred examples of the polyamide resin include nylon 6, nylon 66, nylon 610, nylon 12, nylon 11, MXD 
nylon, amorphous nylon, and terephthalic acid/adipic acid/ hexamethylene diamine copolymer. 
[0037] Preferably, furthermore, the ethylene/vinyl alcohol copolymer has an ethylene content of from 20 to 50 rnol%. 
[0038] The ethylene/vinyl alcohol copolymer is prepared by saponifying an ethylene/vinyl acetate copolymer. 
[0039] The multi-layer laminate body of the present invention is produced by laminating the polypropylene layer, the 
adhesion layer and the layer of the polyamide resin and/or the ethylene/vinyl alcohol copolymer in a molten state. 
[0040] The multi-layer laminate body can be produced by, for example, the co-extrusion molding, cast film molding, 
inflation film molding, tenter biaxial drawing method or tubular biaxial drawing method. 

[0041] Usually, a shrink film is produced under the drawing conditions of a drawing temperature of from 70 to 1 30°C 
and a drawing ratio (longitudinal x transverse) of 2 x 2 to 5 x 5, and the obtained film has a thickness of from 1 0 to 200 urn. 
[0042] The multi-layer laminate body of the present invention may be used in an. undrawn form after it is molded, or 
may be used by being drawn in at least the monoaxial direction or, preferably, in the biaxial directions after it is molded. 
When the third layer is the polyamide resin layer, it is desired that the multi-layer laminate body is used by being drawn. 
When the third layer is the ethylene/vinyl alcohol copolymer layer, the multi-layer laminate body may be used either 
without being drawn or by being drawn. The drawing imparts increased strength. When a high strength is needed, 
therefore, it is desired that the multi-layer laminate body is used by being drawn. When drawn, however, the adhesion 
layer usually exhibits a slightly decreased adhering force. 

[0043] Even when the multi-layer laminate body of the present invention is drawn, the adhering force does not greatly 
decrease, and a sufficiently practicable adhering force is maintained. It is desired that the drawing is effected at a 
drawing ratio of from 1.5 to 6 times in the monoaxial direction. When drawn in the biaxial directions, it is desired that 
the drawing is effected at a drawing ratio of from 1 .5 to 6 times. 

[0044] When the multi-layer laminate body of the present invention is cast-molded by the T-die method, the molding 
is effected at a relatively high rate such as not smaller than 20 m/min. and, preferably, from 20 to 1 50 m/min., in order 
to obtain a multi-layer laminate body having a film strength and adhering force same as those of the above-mentioned 
drawn laminate body. ' ": 

[0045] The multi-layer laminate body of the present invention exhibits excellent strength, heat resistance and gas 
barrier property. Besides, shrinking property can be imparted thereto, lending itself well suited for packaging meat such 
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as hams, etc. 
EXAMPLES 

[0046] The invention will be described in further detail by way of Examples to which only, however, the invention is 
in no way limited. 

[0047] In the present invention including the following Examples, the graft ratio in the graft-modified polypropylene 
(a) or in the graft-modified polyolefin (b) is a graft ratio obtained by measuring the absorbance at 1792 cnrr 1 or 1860 
cm" 1 and the absorbance at 4335 cm" 1 by using an infrared spectrophotometry apparatus, seeking (the measured 
absorbance at 1792 cm" 1 or 1680 crrrVthe measured absorbance at 4335 cm" 1 ), and obtaining a calibration curve 
chart prepared from this ratio value. 

(Example 1) 

[0048] A propylene/ethylene random copolymer (r-PP, ethylene content of 3.6 mol%, melting point of 1 39°C, MFR 
(230 e C) = 6 g/10 min.) in an amount of 85 parts by weight, a maleic anhydride graft-modified polypropylene (MAH-PP, 
grafted with 3% by weight of maleic anhydride, limiting viscosity ft] in a decalin solution at 1 35'C of 0.4 dl/g, melting 
point of 160 °C) in an amount of 5 parts by weight, and a maleic anhydride graft-modified ethylene/butene copolymer 
(MAH-E8R, produced using a V-type catalyst, butene content of 10 mol%, grafted with 0.5% by weight of maleic an- 
hydride, MFR (190°C) = 5 g/10 min., melting point of 70°C) in an amount of 10 parts by weight, were mixed together 
using Henschel's mixer, and were melt-kneaded in a monoaxial extruder (heated at 230°C, special dulmadge screw), 
in order to obtain a modified polypropylene resin composition. 

[0049] The adhesion strength of this composition to the ethylene/vinyl alcohol copolymer and to the polyamide resin 
were measured by a method described below. 

(I) Method of evaluating adhesion strength to an ethylene/vinyl alcohol copolymer. 

[0050] By using an ethylene/vinyl alcohol copolymer (EVOH, trade name: Eval EP-E105, produced by Kurare Co., 
MFR of 5.5 g/10 min., ethylene content of 44 mol%), the above-mentioned modified polypropylene resin composition 
and the above-mentioned r-PP, a three-layer cast film was molded under the following conditions. 
[0051] Film layer constitution: 

EVOH (outer layer)/composition(intermediate layer)/r-PP = 40/40/160 E 

(II) A method of evaluating the adhesion strength to a polyamide resin:- 

[0052] Using the polyamide resin (PA; tradename Amilan, produced by Toray Co., Ltd.), the above modified polypro- 
pylene resin composition and the r-PP, a three-layer cast film was molded under the following conditions. 
[0053] Film layer construction: 

PA (outer layer)/composition (interlayer)/r-PP =40/40/160 u. 
[0054] By using a biaxial extruder manufactured by Toyo Seiki Co., the thus obtained three-layer film of (I) and (II) 
were heated at 80°C for 10 minutes, and were biaxially drawn simultaneously at this temperature into three times in 
the longitudinal direction and into three times in the transverse direction to prepare a three-layer drawn film. After 
cooled at room temperature, the adhesion strength at the interlace between the EVOH layer or PA layer and the 
composition of the three-layer drawn films were found relying upon the T-type peeling at a peeling rate of 300 mm/min. 
[0055] The results were as shown in Table 1 . 

(Examples 2 and 3) 

[0056] In Example 1 , the modified polypropylene resin composition was blended with the propylene/ethylene random 
copolymer (r-PP) in amounts of 75 parts by weight (Example 2) and 65 parts by weight (Example 3), and was blended 
with the maleic anhydride graft-modified ethylene/butene copolymer (MAH-EBR) in amounts of 20 parts by weight 
(Example 2) and 30 parts by weight (Example 3). In other respects, the procedure was carried out in the same manner 
as in Example 1 to prepare modified polypropylene resin compositions, and their adhesion strengths were evaluated 
by the same method as that of Example 1 . 
[0057] The results were as shown in Table 1 . 
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(Example 4) 

[0058] The procedure was carried out in the same manner as in Example 2 but using a maleic anhydride graft- 
modified ethylene/propylene copolymer (MAH-EPR, produced by using a V-type catalyst, propylene content of 20 
s mol%, grafted with 0.5% by weight of a maleic anhydride, MFR (190°C) of 3 g/10 min., melting point of 40°C) instead 
of the MAH-EBR used in Example 2. 
[0059] The results were as shown in Table 1 . 

(Examples) 

10 

[0060] The procedure was carried out in the same manner as in Example 2 but using a maleic anhydride graft- 
modified ethylene/octene copolymer (MAH-EOR, produced by using a Zr-type catalyst, octene content of 15 mol%, 
grafted with 0.5% by weight of a maleic anhydride, MFR (1 90°C) of 3 g/10 min., melting point of 55 °C) instead of the 
MAH-EBR used in Example 2. 
is [0061] The results were as shown in Table 1 . 

(Example 6) 

[0062] The procedure was carried out in the same manner as in Example 3 but using a propylene homopolymer (h- 
20 PP, melting point of 165°C, MFR (230°C) = 6 g/10 min.) instead of r-PP used in Example 3. 
[0063] The results were as shown in Table 1 . 

(Example 7) 

25 [0064] The procedure was carried out in the same manner as in Example 3 but using 1 0 parts by weight of a maleic 
anhydride graft-modified polyethylene (MAH-PE, 0.92 g/cm 3 , produced by using a Ti-type catalyst, grafted with 1.0% 
by weight of a maleic anhydride, MFR (190°C) = 0.5 g/10 min., melting point of 122°C) and 20 parts by weight of an 
unmodified ethylene /propylene copolymer (EPR, produced by using a V-type catalyst, propylene content of 20 mol%, 
MFR (1 90°C) of 3 g/10 min., melting point of 40°C) instead of 30 parts by weight of MAH-EBR used in Example 3. 

30 [0065] The results were as shown in Table 1. 

(Example 8) 

[0066] The procedure was carried out in the same manner as in Example 3 but using 1 5 parts by weight of MAH- 
35 EBR used in Example 3 and using 15 parts by weight of EPR used in Example 7 instead of using 30 parts by weight 
of MAH-EBR used in Example 3. 
[0067] The results were as shown in Table 1 . 



55 
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(Comparative Example 1) 

[0068] The procedure was carried out in the same manner as in Example 1 using r-PP and MAH-PP used in Example 
1 at a ratio shown in Table 2 but without using MAH-EBR. 
5 [0069] The results were as shown in Table 2. 

(Comparative Examples 2 and 3) 

[0070] The procedure was carried out in the same manner as in Example 1 using r-PP and MAH-PP used in Example 
70 1 in amounts (parts by weight) shown in Table 2, without using 1 0 parts by weight of MAH-EBR used in Example 1 but, 
instead, using EPR (unmodified ethylene/propylene copolymer) used in Example 7 in amounts of 20 parts by weight 
(Comparative Example 2) and 30 parts by weight (Comparative Example 3). 
[0071] The results were as shown in Table 2. 





Parts by weight 


Comparative Example 
1 


Comparative Example 2 


Comparative Example 3 


r-PP 




■" 95 


75 


65 


h-PP 










MAH-PP 




5 


5 


5 


MAH-PE 










MAH-EPR 










MAH-EBR 










MAH-EOR 










EPR 






20 


30 


Adhering force 


g/15mm 








to EtOH layer 




10 


25 


35 


to PA layer 




30 


40 


60 



1. An adhesive polypropylene resin composition comprising: 

(a) 50 to 90 parts by weight of a modified polypropylene or a composition containing a modified polypropylene, . 
the modified polyolefin being graft-modified with at least one monomer selected from unsaturated carboxylic 
acids and derivatives thereof; and 

(b) 10 to 50 parts by weight of a modified polyolefin other than the modified polypropylene or composition (a), 
modified polyolefin being grafted with at least one monomer selected from unsaturated carboxylic acids and 
derivatives thereof, wherein the modified polyolefin (b) has: 

(i) a density of from 0.860 g/cm 3 to 0.905 g/cm 3 , 

(ii) a melt flow rate, at 1 90°C under a load of 2.16 kg, of from 0.1 to 50 g/10 min., and 

(iii) a grafting ratio of from 0.01 to 5% by weight, 

and wherein the adhesive polypropylene resin composition has a melt flow rate (ASTM, D1238, 230°C) of 
from 0.5 to 30 g/10 minutes. 

2. A multi-layer laminate body having at least three laminated layers, which body comprises: 

(i) a layer of a polyolefin; 

(ii) laminated on layer (i) a layer of an adhesive polypropylene resin composition according to claim 1 ; and 

(iii) laminated on layer (ii) a layer of a polyamide resin and/or an ethylene/vinyl alcohol copolymer 
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3. A body according to claim 2, wherein the polyolefin layer is an ethylene/a-olefin copolymer having a melt flow rate 
of from 0.1 to 50 g/10 min. 

4. A body according to claim 2 or claim 3 which is oriented in at least one direction. 

s 

5. A body according to claim 4 which is biaxially oriented. 

6. A body according to claim 4 or claim 5 obtainable by drawing at a drawing ratio of from 1 .5 times to 6 times, the 
drawing ratio being calculated as the ratio of deformed to undeformed length in the body. 

10 

7. A body according to any one of claims 2 to 5 which is a biaxially oriented film obtainable by a tubular blowing method. 

8. Use of an adhesive polypropylene resin composition for adhering together a polyolefin layer and a layer of a 
polyamide resin and/or an ethylene/vinyl alcohol copolymer, wherein the adhesive polypropylene resin composition 

15 is as described in claim 1 . 

9. A process for producing a laminated film which comprises laminating a polyolefin layer, an adhesive polypropylene 
layer and a polyamide or ethylene/vinyl alcohol polymer layer in a molten state so as to form a laminate body 
according to claim 2 or claim 3 and drawing the body so as to produce a film oriented in at least one direction. 

20 

Patentanspriiche 

1. Klebende Polypropylenharzmasse, umfassend 

25 

(a) 50 bis 90 Gew.-Teile eines modifizierten Polypropylens Oder einer Masse, enthaltend ein modifiziertes 
Polypropylen, wobei das modifizierte Polypropylen mit mindestens einem Monomer, ausgewahlt aus unge- 
sattigten Carbonsauren und Derivaten davon, pfropfmodifiziert ist, und 

(b) 10 bis 50 Gew.-Teile eines anderen modifizierten Polyolefins als das modifizierte Polypropylen oder die 
30 Masse (a), wobei das modifizierte Polyolefin mit mindestens einem Monomer, ausgewahlt aus ungesattigten 

Carbonsauren und Derivaten davon, gepfropft ist, 

wobei das modifizierte Polyolefin (b) 

35 (i) eine Dichte von 0,860 g/cm 3 bis 0,905 g/cm 3 , 

(ii) eine FlieGfahigkeit bei 190°C unter einer Last von 2,16 kg von 0,1 bis 50 g/10 min und 

(iii) ein Pfropfverhaltnis von 0,01 bis 5 Gew% aufweist 

und wobei die klebende Polypropylenharzmasse eine FlieGfahigkeit (ASTM D1238, 230°C) von 0,5 bis 30 g/10 
40 min hat. 

2. Mehrschichtiger Laminat-Kdrper mit mindestens drei laminierten Schichten, wobei der Korper umfaGt: 

(i) eine Schicht aus einem Polyolefin, 
45 (ii) eine Schicht aus einer klebenden Polypropylenharzmasse nach Anspruch 1 , laminiert auf der Schicht (i), 

und 

(iii) eine Schicht aus einem Polyamidharz und/oder einem Ethylen/Vinylalkohol-Copolymer, laminiert auf der 
Schicht (ii). 

so 3. Korper nach Anspruch 2, wobei die Polyolefin-Schicht ein Ethylen/cc-Olefin-Copolymer mit einer FlieGfahigkeit von 
0,1 bis 50 g/10 min ist. 

4. Korper nach Anspruch 2 oder 3, der in mindestens einer Richtung orientiert ist. 

ss S. Korper nach Anspruch 4, der biaxial orientiert ist. 



6. Korper nach Anspruch 4 oder 5, erhaltlich durch Ziehen mit einem Zugverhaltnis von dem 1 ,5- bis 6-Fachen, wobei 
das Zugverhaltnis berechnet wird als Verhaltnis der deformierten zu der nicht-deformierten Lange des Korpers. 
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7. Korper nach einem der Anspruche 2 bis 5, der eine biaxial orientierte Folie ist, die erhaltlich ist durch ein Schlauch- 
Blasverfahren. 

8. Verwendung einer klebenden Polypropylenharzmasse zum Verkleben einer Polyolefin-Schicht mit einer Schicht 
s aus einem Polyamidharz und/oder einem Ethylen/Vinylalkohol-Copolymer, wobei die klebende Polypropylenharz- 
masse wie in Anspruch 1 beschrieben ist. 

9. Verfahren zur Herstellung einer laminierten Folie, umfassend das Laminieren einer Polyolefin-Schicht einer kle- 
bendem Polypropylen-Schicht und einer-Polyamid-und/oder Ethylen/Vinylalkohol-Polymer-Schicht in geschmol- 

10 zener Form, urn einen Laminat-Korper nach Anspruch 2 Oder 3 zu erzeugen und Ziehen des Korpers zur Bildung 
einer Folie, die in mindestens einer Richtung orientiert ist. 



Revendications 

15 

1 . Composition adhesive a base de r6sine de polypropylene, qui comprend : 

(a) 50 a 90 parties en poids d'un polypropylene modifie ou d'une composition contenant un polypropylene 
modifie, ledit polypropylene modifie etant modifie par le greffage avec au moins un monomere choisi parmi 

20 les acides carboxyliques insatures et leurs derives, et 

(b) 10 a 50 parties en poids d'une polyolefine modifiee autre que le polypropylene modifie ou la composition 
(a), ladite polyolefine modifiee etant greffee avec au moins un monomere choisi parmi les acides carboxyliques 
insatures et leurs derives, et ladite polyolefine modifiee (b) ayant : 

25 

(i) une masse volumique de 0,860 g/cm 3 a 0,905 g/cm 3 , 

(ii) un indice de fluidity a I'etat fondu, a 190 "C sous une charge de 2,16 kg, de 0,1 a 50 g/10 minutes, et 

(iii) un taux de greffage de 0,01 a 5 % en poids, 

30 ladite composition adhesive a base de resine de polypropylene ayant un indice de fluidite a I'etat fondu (ASTM 

D1 238, 230 °C) de 0,5 a 30 g/10 minutes. 

2. Stratifie multicouche ayant au moins trois couches superposees, qui comprend : 

35 (i) une couche d'une polyolefine, 

(ii) une couche d'une composition adhesive a base de resine de polypropylene selon la revendication 1i su- 
perposes a la couche (i). et 

(iii) une couche d'une resine de polyamide et/ou d'un copolymere d'ethylene et d'alcool vinylique, superposee 
a la couche (ii). 

40 

3. Stratifie selon la revendication 2, dans lequel la couche de polyolefine est une couche d'un copolymere d'ethylene 
et a-olefine, ayant un indice de fluidite a I'etat fondu de 0,1 a 50 g/10 minutes. 

4. Stratifie selon la revendication 2 ou 3, qui est oriente dans au moins une direction. 

45 

5. • Stratifie selon la revendication 4, qui est biaxialement oriente. 

6. Stratifie selon la revendication 4 ou 5, qui peut etre obtenu par etirage a un rapport d'etirage de 1 ,5 fois a 6 fois, 
le rapport d'etirage etant defini comme etant le rapport de la longueur du stratifie deforme a la longueur du stratifie 

so non deforme. 

7. Stratifie selon I'une quelconque des revendications 2 a 5, qui est un film biaxialement oriente que I'on peut obtenir 
par un procede de soufflage tubulaire. 

55 8. Utilisation d'une composition adhesive a base de resine de polypropylene pour faire adherer une couche de po- 
lyolefine a une couche d'une resine de polyamide et/ou d'un copolymere d'ethylene et d'alcool vinylique, la com- 
position adhesn/e a base de resine de polypropylene etant telle que definie dans la revendication 1. 
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Procede de production d'un film stratifie, qui comprend la stratification d'une couche de polyolefine, d'une couche 
adhesive a base de polypropylene et d'une couche de polyamide ou de copolymer d'ethylene et d'alcool vinylique, 
a I'etat fondu, de maniere k former un stratifie selon la revendication 2 ou 3, et I'etirage du stratifie de maniere a 
produire un film oriente dans au moins une direction. 
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